Objective: To examine inceptions and discontinuations of antidepressants in general practice.
Introduction
Prescribing of selective serotonin reuptake inhibitors in general practice has recently increased rapidly, 1 but their routine first line use is controversial. [2] [3] [4] Though they are as effective as tricyclic antidepressants, 5 they are comparatively expensive and potentially a huge burden on the NHS drugs budget. 6 Justifying their first line status requires evidence of greater tolerability and safety.
Drop out rates may be a useful proxy for tolerability. 7 Meta-analyses of clinical trials comparing tricyclic antidepressants with selective serotonin inhibitors have given conflicting results. 8 9 Song et al found no difference in total drop out rates between patients taking serotonin reuptake inhibitors and those taking tricyclic antidepressants (32.3% v 33.2%) 8 but may have underestimated the difference by grouping comparatively well tolerated non-tricyclic antidepressants in the tricyclic comparator group. 10 Anderson and Tomenson found a significantly lower total drop out rate with serotonin reuptake inhibitors than with tricyclic antidepressants (30.8% v 33.4%), 9 but the small difference may not be clinically important. In their study drop out rates due to side effects were 14.4% for serotonin reuptake inhibitors and 18.8% for tricyclics 9 ; by contrast, Song et al found no significant difference (15.4% v 18.8%). 8 Inefficacy rates were around 7% in both studies.
Evidence from these trials, however, may not be generalisable to primary care, 11 as in these settings patients may have different degrees of severity and different symptom profiles 12 13 and prescribing patterns may differ. 14 15 We examined general practitioners' perceptions of the tolerability of selective serotonin reuptake inhibitors compared with tricyclic antidepressants by assessing inception rates, discontinuation rates, switches, and reasons for changing treatment.
Subjects and methods
We examined data from the "new and change therapy enquiry," an ongoing survey of drug inceptions and discontinuations in general practice in England, Wales, and Scotland since 1987, 16 17 administered by an independent research organisation (CompuFile Ltd). Patients were those diagnosed as depressed who were prescribed a new course of a tricyclic antidepressant ; but excluding non-tricyclics, which may be better tolerated) 9 or a selective serotonin reuptake inhibitor and those who had their treatment changed or discontinued by the general practitioner between 1 July 1990 and 30 June 1995. A new course of treatment was defined as (a) first ever antidepressant treatment, (b) a switch to new treatment, (c) a restart of the same drug prescribed in the past ("restart renew"), (d) a restart of another drug after relapse ("restart new"), and (e) a new antidepressant added to existing antidepressant treatment. Discontinuation was withdrawal of a drug or change in treatment by the general practitioner.
Pocket sized booklets were sent to each doctor, who completed one page for every drug withdrawal or change (appendix 1) and another for each new prescription issued for one of a range of specified conditions, including depression (appendix 2). The records included demographic details, all current diagnoses, and a clinical assessment by the general practitioner of the severity of the condition for which treatment was initiated or changed.
Selection of general practitioners
General practitioners were mailed and invited to participate in prescribing research. Token remuneration was offered. Mailing was continued until a sampling frame of around 1000 doctors was achieved, from which a panel representative of unrestricted general practitioners by age and region was obtained each year (table 1) . 19 20 Every three months 250 randomly selected doctors recorded for four weeks, giving a total of 4000 prescribing weeks a year. Each participant recorded a maximum of once in any six month period. The actual numbers reporting up to the end of June each year from 1991 to 1995 were 641, 664, 694, 773, and 791. Thus in any one year some doctors were sampled again in the next six month period to complete the quota of 250 doctors each quarter. However, of those sampled in successive six month periods in one year, fewer than 10% reported twice the next year.
As each doctor recorded for a short period, the data provided a cross sectional picture of the number of new courses that were prescribed and, independently, the number of withdrawals that were made. The study design did not allow follow up of each new course of treatment.
Analysis of data
Replies from open ended questions were coded from a defined coding frame to permit descriptive analysis of the data. Logistic regression analysis of trend was used to analyse changes in prescribing by year for each class of antidepressant. The proportion of patients stopping treatment with selective serotonin reuptake inhibitors (number of discontinuations divided by number of newly started courses) was compared with those stopping tricyclic antidepressants to give the relative risk of discontinuing treatment. This allowed comparisons of one treatment with the other by using the cross sectional nature of the data. In order to test for confounding due to differences in prescribing by age, sex, and severity of depression the Mantel-Haenszel summary 2 value and weighted relative risk ratio were used.
Results
In the study period 5275 new courses of selective serotonin reuptake inhibitors and 8344 new courses of tricyclic antidepressants were prescribed. Thirty one per cent of serotonin reuptake inhibitors were prescribed to men compared with 29% of tricyclic antidepressants (P = 0.027). A greater proportion of serotonin reuptake inhibitors (46%) were prescribed to patients between 26 and 45 years of age compared with tricyclic antidepressants (39%).
Overall, antidepressant inceptions increased by 116% between 1990 and 1995 (table 2) and serotonin reuptake inhibitor inceptions rose by 732%. In 1995 fluoxetine had the highest share of new prescriptions for antidepressants (24%) whereas the market share for "newer" tricyclic antidepressants (lofepramine and dothiepin) had decreased by 39% from 1990 levels.
According to general practitioner responses a total of 1146 courses of selective serotonin reuptake inhibi- (2) 40 (1) 55 (1) Other classes 130 (7) 120 (5) 133 (5) 181 (5) 206 (5) Total 1841 (100) 2350 (100) 2924 (100) 3306 (100) 3968 (100) † Logistic regression analysis of differences in trend between selective serotonin reuptake inhibitors and tricyclic antidepressants: P< 0.0005.
tors and 2788 courses of tricyclic antidepressants were discontinued (table 3) . The ratio of total discontinuations to inceptions was significantly lower for selective serotonin reuptake inhibitors (22%) than for tricyclic antidepressants (33%) (relative risk 0.65; 95% confidence interval 0.61 to 0.69). The discontinuation ratios for side effects (relative risk 0.73; 0.66 to 0.80) and poor efficacy (0.52; 0.46 to 0.57) were also significantly lower for selective serotonin inhibitors than for tricyclic antidepressants. Risk ratios were not altered when corrected for age and sex. Withdrawal due to improvement was recorded in 90 patients taking serotonin reuptake inhibitors and 138 patients taking tricyclic antidepressants.
Controlling for the general practitioner's own clinical assessment of severity for patients in whom this was recorded did not alter our risk estimates (table 3) . Though severity of depression was recorded for only about one third of inceptions and discontinuations, recording rates were similar for selective serotonin reuptake inhibitors and tricyclic antidepressants and adjusted relative risk estimates were similar to unadjusted risk estimates.
The newer tricyclic antidepressants (dothiepin and lofepramine), which may have greater tolerability, were also analysed separately. Their discontinuation ratio was 31.4% compared with 39.0% for older tricyclic antidepressants (P < 0.001). They also had lower discontinuation ratios for side effects compared with older tricyclics (12.9% v 18.0%; P < 0.0001) but there was no difference for poor efficacy (14.3% v 15.3%; P = 0.20). However, all discontinuation ratios for the newer tricyclics were significantly higher than those for serotonin reuptake inhibitors (P < 0.001).
Serotonin reuptake inhibitors (41.9%) were as likely as tricyclics (42.9%) to be prescribed as a first ever course of antidepressant (table 4), but more tricyclics were given when restarting treatment (36.2% v 29.6%). When restarting treatment a greater proportion of tricyclic antidepressants were the same drugs as previously used (72.4% v 52.5%) and a greater proportion of serotonin reuptake inhibitors were new drugs (47.5% v 27.6%). Fewer tricyclic antidepressant inceptions were a result of a switch in antidepressant.
Stimulatory adverse effects accounted for 30.0% of withdrawals of fluoxetine compared with 14.8% for other serotonin reuptake inhibitors (table 5). More withdrawals of fluvoxamine (70.7%) were due to gastrointestinal adverse effects compared with other serotonin reuptake inhibitors (38.9%). Lethargy accounted for 18.5% of lofepramine withdrawals compared with 12.1% for serotonin reuptake inhibitors and 52.0% for other tricyclic antidepressants. Stimulatory (13.3%) and gastrointestinal adverse effects (25.0%) were more common with lofepramine than with other tricyclics (6.2% and 9.7% respectively). Table 6 shows that when antidepressant treatment was stopped 63% of serotonin reuptake inhibitors and 73% of tricyclic antidepressants were switched to another antidepressant. A total of 63% of serotonin reuptake inhibitor switches were to a tricyclic antidepressant but 42% of tricyclic antidepressant switches were within the same class.
Discussion
We found that antidepressant inception ratesespecially for serotonin reuptake inhibitors-rose rapidly in England, Scotland, and Wales, as occurred in the United States a decade ago. 21 The active marketing of serotonin reuptake inhibitors is an important factor in their widespread adoption. The "defeat depression" campaign aimed at raising awareness, 22 though the trend probably existed before the campaign became high profile.
The increased use of serotonin reuptake inhibitors in general practice could be due to the perception that they are better tolerated than tricyclic antidepressants. Like Anderson and Tomenson, 9 we found that total discontinuations and discontinuations for side effects were significantly fewer with serotonin reuptake inhibitors. Antidepressants may affect quality of life but not be withdrawn, and non-compliance may not be reported. 23 However, the discontinuation ratios reported in this study reflect intolerability resulting in a medical decision to discontinue and are useful for comparing antidepressants. 
General practice

Definition of discontinuation ratio
The denominator for the discontinuation ratio was the number of patients starting the drug rather than the total number of patients currently taking the drug. As the use of serotonin inhibitors increased steeply during the study the numbers of patients starting these drugs in any week compared with the numbers starting a tricyclic would be greater than the equivalent ratio based on all patients currently taking the two drug classes. This will bias downwards the apparent discontinuation ratio for serotonin inhibitors. However, the median period for which patients continue with an antidepressant (which influences the total number at any one time) is only a small proportion of the study period. 14 24 Therefore, the ratio of those currently taking the two drug classes is likely to be similar to the ratio of new prescriptions over the five year study period, and the bias is unlikely to affect our conclusions.
Comparisons with other studies
Our results are consistent with those of a prospective study of initial antidepressant choice in primary care in Seattle, which found that patients given fluoxetine reported fewer adverse effects and were more likely to continue with the drug than those given tricyclics. 25 Discontinuation ratios for side effects were similar to results from meta-analyses. 8 9 26 However, despite consistent evidence of equal efficacy 8 9 26 27 serotonin reuptake inhibitors were less likely to be discontinued for poor efficacy in our study. This finding may partly be explained by the use of subtherapeutic doses of tricyclic antidepressants reported in general practice. 28 Antidepressants are discontinued for several reasons, 23 and attributional bias whereby stating side effects or poor efficacy provides medical legitimacy may have selectively affected our estimates. 29 This was more likely to occur with reported poor efficacy, which was subjective in our study but measured objectively in clinical trials. Nevertheless, total discontinuation rates, which are important in assessing overall acceptability, 9 should not have altered. Discontinuations because of improvement were few compared with the findings of Maddox et al; in their study 35% of patients stopped because they felt better. 23 The difference was probably because improvers are not routinely identified in general practice and our study was not designed to assess this. However, reporting of improvement was similar in both drug groups and did not influence our conclusions.
Cost effectiveness considerations
This observational study may be more likely to reflect what is actually occurring in general practice than results from clinical trials, in which both patients and physicians are motivated to continue treatment. 30 Acceptability may have greater impact on cost effectiveness than the actual costs of treatment. 31 However, calculations of cost effectiveness have relied on results from clinical trials and make several assumptions about pathways of treatment. 32 Another factor in treatment costs is drug switches. More patients switched away from serotonin inhibitors when they failed than from tricyclic antidepressants. Given the apparent differences in tolerability this is perhaps unexpected but may be because there are drugs with a different side effect profile within the class of tricyclics or may indicate loyalty by tricyclic antidepressant prescribers. (8) 156 (13) 23 (2) 551 (45) 355 (29) Dothiepin 465 28 (6) 38 (8) 8 (2) 267 (57) 105 (23) Lofepramine 248 33 (13) 62 (25) 10 (4) 46 (19) 87 (35) Amitriptyline 332 18 (5) 28 (8) 2 (1) 167 (50) 103 (31) Other 173 14 (8) 28 (16) 3 (2) 71 (41) 60 (35) P value § P=0.015 P< 0.0001 P=0.032 ¶ P< 0.0001 P=0.0007 † Proportions of adverse effects exceeded 100%, as some were recorded more than once per treatment change. ‡ "Stimulation" was agitation, anxiety, panic attacks, hallucinations, insomnia, and nightmares. "Gastrointestinal" included symptoms of nausea, vomiting, diarrhoea, stomach upset, abdominal pain, heartburn, and bloating. "Other central nervous system" included dizziness, tremor, shakes, and wooziness. § Within each drug class each symptom column was separately tested for significant differences by 2 test and P values presented (df=3). ¶ Fisher's exact test. 
Adverse effects as reasons for discontinuation
Adverse effects resulting in drug discontinuation differed between the individual serotonin reuptake inhibitors. Stimulation occurred with fluoxetine, and fluvoxamine was associated with gastrointestinal adverse effects, also found in a prescription event monitoring study. 33 This suggests that patients who are intolerant of one serotonin inhibitor may tolerate another.
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Potential confounding factors
The possibility that systematic biases may explain some of the differences needs to be explored. Selective prescribing for patients with different severity of depression 35 and prescribing history could affect discontinuation rates. There was no evidence of confounding by age, sex, or (from available data) severity. The rate for first ever prescribing was equally distributed between classes but there were differences in past prescribing history when people had previous antidepressant treatment. A greater proportion of people restarting a tricyclic agent were given the same drug as before whereas more people were given a selective serotonin inhibitor for the first time. We do not know whether people restarting the same tricyclic were more or less likely to discontinue than patients restarting a new selective serotonin inhibitor. The effect of this potentially important confounder is unclear from our study and needs to be explored in a prospective cohort study.
Doctors who agreed to participate may have been atypical prescribers, but the survey included many conditions and there is no reason to suspect idiosyncratic antidepressant prescribing behaviour. In any one year some doctors may have reported in two successive six month periods. However, few reported twice the next year, thus levelling reporting frequency and avoiding any weighting of experience or behaviour. The study used self reported data and was limited by lack of information on their validity. Nevertheless, the study had face validity, as suggested by inception rates which mirrored data from the Prescription Pricing Authority 1 and the study by Donoghue et al. 36 The adverse effect profiles were similar to those in other studies.
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Conclusions
Selective serotonin reuptake inhibitors seemed to be better tolerated than tricyclic antidepressants in this general practice observational study. Despite methodological limitations of the study the results may have important implications for cost effectiveness. A prospective cohort study to examine the clinical andeconomic consequences of differences in discontinuation rates and switches is required.
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x The number of new prescriptions for antidepressants increased by 116% between 1990 and 1995, mostly due to increased prescribing of selective serotonin reuptake inhibitors
x In an observational study in general practice the ratio of antidepressant discontinuations to antidepressant inceptions was lower for selective serotonin reuptake inhibitors than for tricyclic antidepressants
x Data suggest that selective serotonin reuptake inhibitors are tolerated better in the general practice setting than tricyclic antidepressants
x However, there may be more switching away from selective serotonin reuptake inhibitors when they fail (72% in this series) than from tricyclic antidepressants (58%)
x Prospective studies are required in general practice to evaluate the implications of differences in discontinuation rates and switching on clinical and economic outcomes
